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(54) aii^O|-°l >43:^S:^^ 





^ "^S^ H^oh°J iishs:^ ymiE: HSS.tt|| still ^p'h^OlH ^Hh#e! SHE|Al(coptisine). fc^|^ti1|£l(berberine) f£ 

^ ^^□FE!(palmatine)# ^S^^^^ ^^%n\o{\ ^o|cK 2000^ 7^x|o| xjoj^^^E^ xil^sl DflBf§ 

^S#o]| cH^hoi SJ3LO^°l >i^^^s^{monoamine oxidase, 'MAO') ^HsHS-^g S^^W. S^(Coptls japohica)o| ^^i^^} MAO 

\^\\\9.\ ^^^^ ttl|^m|g(berberine):ah ©dH! (palmatlne)o|ll. dil^^ iv^j ^^^^ .SHB|^(coptisine)a# ^^ol-^i^K 
2:^1 All 7|-x| a.^ ^^^^ ^aojjAi sJih^^^^ MAO xi^H^^^^oi, ^ffloij 9\2^ ^2} ^S-s 

ji^^ MSE^K ojfil- S-ol ^HB|A|^ tHI stHI^! a WDfe-B ^^-flLj) ^aSBM^"^ ai3zO^°J MS^^KI^I-c- ^dH^ ^^Bi^ Sin 

^H|1(a)5E^ i*il =tifla!(berberine)ol| a.i,zO|-°l >4^FJL:i: ff^ x^sHs:^l^m ^EhLH^ neHHOjcK 
:M|1(b)£^ «oi-Ej(paimatlne)oi| o|o[ SiIlO^°J >4S|-s::l: «^ xi^HsJiF^ L.^B^M^^ zleH^o|cK 
:^ih(c)i^ SHE|Aj(coptlslne)oi| 9\-s}r SLbcO\^ ^%\^d^ x^sHSJi^# ^eM^ aEH2SL0|cK 
^H|2(a)£^ a^j^il = S(reserpine)oi| ^Ity x-ij^i^sWI q| oh ^HEj^yaj u^E^uH^ ZLE*i^o|c|-. 



^ ^^S^ Si3LoF°l ^h^s^Cmonoamine oxidase) ^i^HW^^ 7hx|^ H^^tifl =tii|^ ^^?h^o|^(protoberberine alkaloid) sHJ- 
^s^^^^ m^^fe l^-?-#x-i|oj| ^o|cK § ci ^x^jxHo^^ ^ SS(Coptis japonica)^^^E^ -g-alsj. Hii^oF 

°J ii^^ :^ioH4^^# 7^x|^ JE^Sbflstiil^l ^5^h^o|H ^Hh#^ ^HE|Aj(coptlsine). i*« =fcHIB(berberine) £E^ fiam 
(palmatine)S ^s^^^^ l^^^F-b S^^#3ei|oi| ^do|cK 

Si:LO^D] >4^Fs:^(monoamine oxidase, o|3^. 'MAO'Bf ^^op]^ lj-)fe cH^-g-oi ^5j^§#oj| Mlfsjoi Si^ :i::i:^A-i, 

A^|SLHs| o^s^naloh ^xH3^□i. aiIlO^°J (monoamine) #°l ?^E^|So^°l (catecholamine) 

^, in^ollnj Ml (norepinephrine). oi|ii| Ml (epinephrine) (dopamine) >M|^Mt! (serotonin) 

^ FAD l^^S:iiO|cKa'3E: Nagatsu. T.. et al., Enzymologia. 39:15-25(1970)). MAO^^#^l ^^dS^^jfif •^^^>JSoi| 
S^oWl &SH|o1 syzi. das^oil gfi*^ 3^o^, iJ ^}^^ goilAi^ s|o|^ oh°l(amine)## cH 

AK &§H&^mM| Hj-ol7|^SAio| ^six^^cKl^fE: NIssinen. E.. J. Chromatogr., 309:156-159(1984)). 



MAO^ 7|S % -^Ol^oil cx^B^ MAO-A ^' MAO-B^ ^#ac^Klf^: Fowler. C. et al.. Biochem. Pharmacol., 28:3063- 

3068(1979)). MAO-A-b iizSo]|it|M| . Ai|^^tJ o|-Di , MAO-A ^0\^ 7\nn^^ #^a&!(clorgyline). oF^oj 

(harmine), ^hs^2j(harm aline) §o| ^s^zi JX^\{^^\ Donnelly. C.H. and D.L. Murphy. Biochem . Pharmacol.. 26:853-858 
(1977)). MAO-B-b wi|BHi£j|yoi|lo|-°l(0-phenylethy!amine). ^'ol-°i(benzylamine) %m ^IS^ oj-o^, c| H£^| y (deprenyl). = 
aS(pargyline) ^oi| a|3|-oi o|D|Ha|-°!{imipramine). ofD| Ha] n ^ ai(3rpitnpty|ine) ^oij o|^^o=| 7^Q^^^o^ 

c^KS-3E: Yang. H.Y.T. and N.H. Neff, J. Pharm. Exp. Ther,. 189:733-740(1 974)). MAO-Afi^ MAO-B-^ B|^^ol 

(tyramine), i^F^J U ?l¥SF°J(kynuramine) %^ A^§^^ 4. o|H^M o|-x|^(iproniazid), M^'-bFd I ^(nialamide) ^' 

iiil'i^ (phenelzine) MAO-A ^ MAO-B# fi^^i^H o^cK^^: Houslay. M.D. and K.F. Tipton. Life Sci., 19:467-478 
(1976)). ojsioiji, MAO xH^HS-S^ 7m sl-H-M^^ #4:a|fe(salsollnol). N-Diia-inS^^a|^(N-methyl-norsalsolinol). N-Dil 
a-4-it||y-1.2.3.6-E||.^aj3ho|c^ii|a|cj(N-methyl-4-phenyl-1 .2,3.6-tetrahydropyridine). N-Dit go|:li^|fea|u|g o|^(N- 
methylisoqulnollnlum ion). «|Ji||Sail^{bifemelane), 3.4-c^| o|^^A|i£i|y Ai|a!(3,4-dihydroxyphenylserine) 
(quinoline). ^hE||#(catechol) Tjl^SUfg. °i-i-(indole) % o|A^a(jsa'tlne) %o\ <^^JA 2ic:K 

MAO^I m^-^ %9.\ QAjS^^BF 5+as|Oj "^^^ MAO^I St^^aF ^^S^Oi Si^^H^ 

o^2^x:| s^cK o|2F ^g^Fol. MAO :^H^I|:^HI^ )A% ii^m l^tf# L-DOPA(L-3.4-dihydroxyphenylalanine).£^E^ -aSh 

^9 £iifO|o| otal^K^^ %V\><\^Z.\^ K\^0\ gisjXj d^ oiOD:|^ SE-^ S^l^^ #^l ^^Ij^J^ "IS^^^^I MAO 

S-^Ol Si^ a^-^ ^^slm Sli^KS-S: Riederer. P. and M.B.H. Youdim, J. Neurochem.. 46:1359-1365(1986); 

Naol. M. and T. Nagatsu, Life Sci.. 40:1075-1082(1986); Cross.A.J. and M.H. Joseph. Life Sci.. 28:499-505(1981)). 



?,^^(Coptis japonica)oi| i^^th MAO ^i5llf!-^# ^-^Ol U-^sjoi 5i3a:|, o|#o| Ojrii^l^S :^\%^ H^.£t*i| =tii| gl ^^^|-.^ 
o|H(protoberberine alkaloid) SH^#?J SHE|aj, bl| stHlgJ WDHJa# ^hci-il ojoi, >g7| Ai|7W ^H|-#So| soihSHoi 

l^Ssl MAO HMMUil smia ^5'^^o|^ SH^## ^Ji:^&o^ l^^of^ ^ilgoF^ 



e ^S^*^ 2000^ 7\x\o\ *joi#^^E-| xii^s Di|Eh# ^§#(extract. o\^\ f|-)oi| q|sl-0:| a.iiLO|-DJ ^^\^±, 

(monoamine oxidase. "MAO") ^isHl^^S a^ol-o^, (Coptis japonica)o| ^^2! MAO ^isH#^S li"^oFJi "^^^^Ml, 

Qi|>.o| gDiig -s-^-g xii3E3|.o^ s.s|o| MAO ^isiiw^s £EA^^l-sc^, -f-^oi- ^^5HJ£Il^s ^^j -^^[s ^ 



(berbenne)2f Wo^a(palmatine)o| Jl. ^^-^^ ^HE|>d(coptisine)^#^^m^f^K 3:^1 :pW mmmm^ S.^ ^ 

^ MAO ^isti^F-^ 7^ AH^^ t^-^^^tiim ^^w^ 2000^ 7^x|o| a^#^-^Ei Jii^g on 

E}§ oii>.£^ D^^r^oi y^-^E-i MAO Afs^^c^. mao 1}^^!-^ ^^^hS^^f^lS 

#oi|Ai ftgoi xi^flsJipt ^hS- ^^2} &?|s|oj-^c:i|. ifS-E ^jS^^t^^xi -^^JlJiK S^^s^if^' l^?^l?J^^iif §o| 

?F^o| = (alkaloid)^ aflamiBf. SoU!, ^HE|a| qi afaiii#MS!(magnoflorine) ^^^m 51 - ^v^^xi 01^^ :37| 

Di|Eh# Qii>.^^E^ E^I#^^Dfl^l-. Oi|E|-#oW|E^|0|E^ ^Bhg 01 ^x|-3io_^ ^il^^M. ^ ^^^1 MAO ^^i^H^^^S 

§K)i 47l|a| ri^^^o^ TLC^ &^^^0^. |^|||o| ^a^^ol till suilE' ^» W°H!o|:ii. iv^l 

^S^^ol ^^E.|A|ojg ^D^^^w-c-il, sm-^S^ o|^^fe£!(isoquinoline) H^£i*fl^m|B! o^^^^ol^ 

(protoberberlne alkaloid) ^HfMolcK 37| M\ 7[x\ sH^##s| MAO xi^Hi 5J tH^H^^^^^ ^A^o^ gjif. ttjj =^^leJ^^W°^&!^ 

g^^^^. MHBid^ sa^H^ MAo# ^^Mn zi^^ ^n^sjac^K sci- ^x^|5^o| -yg o^Ai, Dh^r^i-i- 

olS^hol sgojl x\\^^^[o{\ cflth Sl^-^S^ -^^I^M. ^iEE|A|, ti|| sbj|5j 01 ^^oi-Eioj fj-^gxi| n^o\\ o|S^ ^ Sig 

^ a^7f oi# ^A|oi|oii a^ci-^ &a:^ioi|Ai §^^o| 7^ x^o^|7^| ^wchah x^a|& ^o|ck 
[41^1011 1: o\E^y\M Mm s.b^o\^ ^-^mt^ M^m^ 1-1: Mm ^'^^1 xHi^jsiszoi-ai >4^Fsdi 

(monoamine oxidase, ol^j- 'MAO'^ ^^^Ij-) l^^^j-^ 5i2j#S 9^. -id^ o^:ilx|-, 2i-g,x|s. *H5. Ih^, 7i|JI|u^ 

¥. a^M^. c^hs^^. «H^i>t. ^4^^^. ^4^^. si,M^ ^ A|#oi|A-i ^oj^^7^l-^ ^ ^^sxh#oi 

:^HS a.^ 2000i 7^x|o| Ai#^^EH c^gJl^ ^i-^ ^##(extract, oj^K '<^^*^\ 3^7|^ x-ijzE^Fai^l': g^^f # 
^ ^gJifS^ 2S| Sl^ehacK o|c>^A^. 371 si^^^^Fo^ o^jifo} c:^^^ M^^2i^^y\m M%^\oi 60-coj|Ai 

^oj-oj n^^\ji, oi# 4 Mixi 7tioj| M&§^scf. 

[^A|oii 1-2: MAO x\\^ ]g7i ^Ajoii 1-1 ^-^Ei 4=^oi. oii^ = o| MAO xi^[|%i-^# A^s^^IIx^, 

o|(M. Naoi) e^l ^'-aoii CI:|-^^ il:|^^E^ MAO ZES:l:Oii# ^Hj ^^hScKS"^: Naol. M. and T. Nagatsu, J. Neurochem.. 

50:243-247(1988)). y# ^a|o^Oi Ail^fh cf#. O'C^ -^x|Bh°jAi 3uH ^^^1^1 0.25M l^^o^ 

lOmM "^^^m ^^#^(pH 7.4) m ^^7|(homogenizer)# A^S3^a| ^^2|-a|^cK 

(homogenate)#1 .200xg^ 5^^} S^'^ai^hO:] ^|oi- c^g^ o|# cfA| le.OOOXg^ 20-^Z} S ^'-g-B-l U"^^^ ^S## 

2|T^o|-0i. 100 lHa| 300mg/mis| fei7^ lOmM Sj^^L-h^M €!-S-^(pH 7.4)H^ o| [tH. "Ei^S feS.^ ^Saj 

(Lowry)si ^-^(5^^: J. Biol. Chem.. 193:265-267(1 951 ))oi| &-^°J(bovlne serum albumin)# S^El^S^A^#s^ 

o| ^S^FSciF. o|fi|- MAO S5::±i5Sig ^A|oi|o|| A^§^^7| -20-C(HI SlJohScK 

[U^M 1-3: MAO ^S]MAO ^§a| g7| -yA|ol| i-i^^Ei ai^ 5mg/ml^ fe£7^ #-^^oi| 

s^H^i^i A^S3^oJ^□^.s^t!o| §§H£|xi g^oii-^ -y^^^s ^i^i-oi A^§s^sc|-. ^f^, mao^i ^i^^^i-^ ^l¥B^°l 

(kynuramine. SigmaChemical Co.. USA)# 500pM #-^n^o|| Ss[|a|^ cj-^, O"coll a.^o|-°^Ai Af^^sl-^c^K MAO^I 

y\^^SL^ a£h#(M, Krajl)2.| ix^^\ ^g^F^ o ct|(§^^; Krajl, M., Blochem. Pharmacol.. 14:1683-1685(1965)). ^^-ij^ 

^a-a-^ agnf ^cj-: u].g^^oj| 0.2M ^'^^(pH 7.4) 720fd, ZESriiOij 30fd, 50a^-& .7^3Hl,§ 

^ 37ioo{|Ai 5&zi- HHi^e^sc^. na c:^g, 5'|^^^°J(500|JM) 2oo/if« 7i-eM 30^^ 10% s^^ohoj 

250fd^\ IN =^^^^^MHS 50^^-1- 71-^l-Oi #aA|^c:K g7| 3.000xgOi| A-j S^'^^l^m. a^^oh 700/ii» ^| 

ohoi 1N ^-ii^sMHS l.4mlS 7hoi- cj-g, ^^S^^#?J 4-oho|^^A|^|^e!(hydroxyquinollne)^l S^^^£7j| (Model F- 

3000. Hitachi, Japan)# A^gul-oi QiflJ-o^Ml MAO ^g§^5JcK o|(eB. q|5E5 MAOS| 

0.309±0.018nmol/mln/mg e^^So| ^^'s\o\ k 

m* V^ax ^ Si-^ aF£j^uH-tH3l(Lineweaver-Burk) ^liL^o^5^cK 

n a^iiK a^oii. MAOaj S-^^ cH^^oi i3.i%o|2l. ic 

50^ 20Mg/ml^ ^S^cH. H^^l §ol|A^ s^Ejo| 7|-S ^d^^m MAO ^^^g xi§HoF-^ ^A^^ ^<^5\<>i^\, 

[^Ajo^l 1-4: ^r^i^l MAO xjeil^^^^ ]0iHH7Fx| Ajgo( o|| e^g chiv. goi|AH 7^^^ MAO xisH^v^g u^E^uH ffg qn 

ja^iy-Seil a|#fei7^ ^1^10. 25, 50. 100. 250Mg/mlo| s|JE^ -feJE^m xia|3|-ji, ^71 ^A|oi| 1-3:a^ §^0} 



2| fe£o|| qjshol MAO fl-^S ^^^l cHS?a| 63.3, 45.1. 33.9, 25.1 S) 15.1%S t-^E^u|., mAO^I- #3 ^t^oil s\t[o^ Stfa|$ 
SI ^isflg>## SfSjefSi^K^^: S. 1). o|B]th S^fe airi: #o|| maO s^F^los xisHS ^ 21^ #^#l!o| 





MAO~l-'^(% of control) 




(nmol/inin/mg ^^'1^) 


10 


0.19b±0.003 (63.3) 


25~ 


ori 36 ±0.002 (45.1) 


^50 


O.OH'1 ±0.001 (33.9) 


100 


0 VoG 1 ±6T6qI T25"T) 


250 


0.039±b.0bl (15.1) 





[^Mo\\ 3: gaH«i ^sjoj mao ^i^H^^^ ^Sl^:'! ^^Nl 2M^E^ ^^ah SS^I S^H -^^oii c||3^oi ^A|oi| 1-3 

^\ ^"Mt} ^^SH^ MAO ^isHm^# "^^nSl^^.ol crH. a|^o| jg::i^ygqij g I00gg/mi:a|- 250gg/m!^l ^ ;'hx| oh 

0=1 ^Ai^hSc^K ^^ ^£c>||A-lo| MA0 4^^B. i:H^^Ji|' cI^^^dHei- o| g^oi]^ 66.7%s|- 32.8%, oi|e[#oFAi|E||o| 
H a^oil-^ 42.3%aH3.2%. -^-E^^ §^^1 S-^-cHI^ 30.3%£h 14.9%. Iia|21 S^oil^ 44.5%Sh 16.0%^. -^^^ 



.^Si r^tJ.^-Oj .g.„||,^ .J^gJo] MAO "]-*|vi- 





-A' f // Ij/iul il 


MAO ^) of coiiliol ^ 
(nmol/min/mg ^l:"-?!^.) 




100 


0 197 + 0 009 f66 7) 




250 


0.094±0.007 (32.8) 


<^ll'{l-3r'^>'-ilc||f>lM 


100 


0.123±0.004 (42.3) 




250 


0.035±0.003 (13.2) 




100 


0.090 ±0.011 (30.3) 




250 


O.043±0.001 (1/1.9) 




ibo' 


0.131±0.005 ( 44.5) 




250 


0,044 ±0.001 (16.0) 



l^Mo\l 4: ^^1371 ^A|oi| 2^^E^ ^E^S SiOg 3^□^^ZL^H 

^# o|#§hoi cH I, II, III oj ivs nsj chg. d^^Sj i. n. til % ivoij c}]§||ah 37| ^y<\o\\ ^-3^\ #^oh hi- 

^00\JQ/m\^ 250Mg/ml^l ^ feiol|AH MAO ^A^oh q^^^Jl^ b|i^3^oi MAO^I ^^-^ol, \^\ a^o|| 

-c- 45.1%£^ 15.1%. rii^^ lial g^oij-^ 34.3%fi|- 12.5%, rt-^s! Ilia| g^oi|^ 22.8%S^ 6.6%. aa|31 IV^j g-f-oij^ 

4.3%fiF0.8%M,rt^S! IV^ :^ims.^y\ 71-5^ ^ ^d^^ ^^^5Jc:K&^: Sl 3). 



^ft^ :fc^^<^l MAO ^--^^^ll ^l^lfe 





•^5L(//g/nil). 


MAO €'^^(% of control) 
(nrool/min/mg Si^^) 




100 


0.135±0.002 (45.1) 


250 


0.045±0.003 (15.1) 


II 


100 


0.102±0.001 (34.3) 


250 


0.036 ±0.001 (12.5) 


4i-Sr^ III 


100 


0.067±0.003 (22.8) 


250 


0.018±0.001 ( 6.6) 


i^^n IV 


100 


0.011±0.001 ( 4.3) 


250 


0.001±0.001 ( 0.8) 



ojCHAi, |-IV# ^t^t TLC(thin layer chromatography)^ ^e^loFoi, t^goj o| tt}|, TLC#B^|o|M^•^ 

olaAKMerck Co., Germ any) ^-^b-| ^o]o]- Kleselgel 60 F254 #b||o|^# >^h§3|-5J od^ ^ o|:^:^H^eh#:S#^^:# = 80:1:20 
(v/v/v)eJ a7H§aH# A^g§^oi H^#^:a^ mm ^7^^ d-g, ^a|.a!£sH{Dragendorff) Ajoto^ ^^X]am^c:\, a 2 

l-lliaj ^^^^ Hll sb^|^|(berberlne)2^ ir°ha(palmatine)o| JI. IV^I ^^-^^ SHE| A|(coptisine)SJ# ^SJoF 

ois^^^ gJl^^^E^. s-go] g MAO xisH^'-^g 7^x|2l oi-. ^g^^ oid^^i^gj 7ii<go| Hssbii ^^^i-^oih 

(protoberberine alkaloid) ^HJ-#2J ^HEjAj, tH|sbi|& §J ^2lo[<3i^[. 

[^A[o^| 5: ^HE|A|, lii|stii|£| °j ^Dl-gojl o|^i. MAO ^^i^HSaiH MAO ^i^H#^# 7^A|2L oi- ^o\^ ^^£|<M. bH|^ 
©DFa ^^1 #^#^oi MAO m^oil Dlxi^ Sl.t* Mc^ xw|o| 3£Af3|-5Jc:K o| ttH. a|^o| Sajt^ S« xi|fi| 

9:^1 ^AjcHi 1-3:B^ MAO ^Sofji. 10 



50 ^§s^2c^. n gsf. s=Ei>d2i ygeijg fe£7^ 3, 9. isgMej s^ei MAO ms.^3\ 71.5. 49.2. 

36.2%o|Jl. IC50^ 8.7MMO|a:n: H« 3naasi fi.^ W 25. 50. lOOpMSJ S^slMAO 2|2f cHSSe| 70.6. 

60.8, 48.9%o|:a. IC 

50^- 98.2yMO|2J §0^21 art fe£.7h 25. 50. lOOgWe! S^el MAO cfl^-Saj 75 4 59 9 47.6%o| 

2. IC 

50^ 90.6pMO|2icKl}3£: a 4). 



= £1^1. = ^ ^^V^S^ MAO ^\nS.A 







MAO %-*^(% of control) 
(nraol/min/mg ^"-1}^.) 


ICso(/iM) 




3 


0.229±0.006 (71.5) 






9 


0.157±0.010 (49.2) 


8.7 




15 


0.116±0.009 (36.2) 






25 


0.226± 0.028 (70.6) 






50 


0.195±0.001 (60.8) 


98.2 




100 


0.156±0.001 (48.9) 






25 


0.241±0.012 (75.4) 






50 


0.192±0.015 (59.9) 


90.6 




100 


0.152± 6.007 ( 47. 6J 





IC50 MAO :^ioHS£^ s^E|A|> ^D[^ > ttiisbifsjoi u^E^y:H□i. o|-^ g^i ^n^-##o| 

°^a||Ai ZL^^^ra, ^HE|^^ 9.10^ -O-CHg-O-OlJl. m| aj mai.^^ -OCHsOlH..^. H^MtJll = bjl £1 ok 

mm, ifii^bii&i SI ^^Dh&iHi MAO m^xm ^'m^\mm SA^6Pl mmoi, 5lVd^eJM Ahga^oi k 

j ^:JiK tiil^ujisin^ ^D|-f,i^ :^1of| (noncompetitive inhibition) SSHoi. Ki ^A^A 44.2±6.4mMS|- 

58.9±3.7mMO|«c:K5^^: xi|1(a)5E 3i m(b)^). :^-ih (a) ^ol|Ai (2) iJ (3)^ ^1^1 OpM. 25mM S 50mM tH|stJi|a!S x^^|o^ g 

L^E^L||□4; THh (b)£oi|Ai. (1), (2) ^> (3)-B ^t^J- OgM, 25mM S SOpM @□^&!# L.fE|-tHcK yoj, SHE|A|^ 4.^ 

311 (competitive inhibition) M5J:^°=I. Ki'Si^ 3.4±0.6MMO|«cKa'^: ^•ill(c)i) x-l|l(c)5Eoj|Ai , (1), (2). (3) ^ (4)^ 

OpM, 3gM, 9tjM ^ 15gM x^a|o!- g-?-!- ^Bj-i^cK o| cm. ^^^5 MAO^I K 

^ Si^ 78.2±4.0mMO|ojii, V 

0.65±0.05nmol/mln/mg E[^SO|acK 

[^AjcHi 6: £^|x-i|se(reserpine)cH| gt^l-ofl dH& S = e|a! ^ u« =un&a| Sl^:&^l-]^^l-^°^ ^^#^1 W^*^ 

oil-^ ^^|:q|s^lo|L|- o^SHs (apomorphine)oit H|o|. 2,^3^1 cH?!-^*^-^^, 2^:^11^?^-^^. (yohimbine)H| ^^F-^ 

a S 2ilB|oi^«j go| A^§HjJL Si^K ^ ^^S^l-M-B ^^Sl- MAO XiuHl!-^* 7|-x|^ ^d^^ ^21^ ^HE|a|. ttl|^tjj|a! o, ma^sA 

ai s-^g^-ii^Aioj ggoi^s 5£A^e^7| ^3FcH, c^#Jl^ «^ao^ xiisi^^i- as^i-ach 

x-i|#o| Of 20 lH^I 25g^l ICR §^ oF-^^^S A^^# xh^#7i| §^Q^A^. i2A|^io| ^uh^:7|^ 22±2'coi|Ai A^^e|-« 

t^K "^SA|Z}# ^sH 37! ^5E^ej oWlAH ^ ol-^^ol ^S-^-il^g ^§o|-jl. ^o^ A|H = d- #o«oi|0,25mg/ml^l fe^m S 



o|o^A^. a^ixii sgoii o|o^ ^^o[o{\ cHoi- sHEid ^ m^^B^ ESM^\im. s^i^i- ^nti ^^o{\m ^\m\^u\ 

g^^^^'c^^. c^A| a:aK ^HB|ai o.2mg/kg. 1mg/kg 5mg/kgS ^M^l^^^l ^Sxfl^^ 

34.2±0.44'C. 34.3±0.64t) ^' 34.5±0.54 0|2i^o^ . ^7|oi| B^|x-i|sgo|g ^Ate)- cH^^o| 33.4±0.5ncO|ojcHi^ 

^1|2(a)£). ££sF. 1*11 Mttil^l O.lmg/kg. 1mg/kg 10mg/kg# ^Mtl 3°^! ^S^xfl^^ ^^^^ 34.6±0.44lC. 34.7±0.67-C 
35.1 ±0.41 'coioiocti^ qi^^^ 34.0±0.38lCO|5lc:K&^: :^|2(b)£E). o|fiF ^o| , ^H&|>M:aF t^il^uU^lg ^^^^fl-E 

^foii cw^ ?imo\ ^°jH|2i^ct|^ ttil sbiiaijit ^AjoK §£o| f^AO ^IsHlF^M ^t^l^ c£^h o\B\^ s. 

5i# ^^^^ ^ sit^K ttfsw. oiBta- sbf-^sheiaj. uiisbflsi g §d|-e!oi s-^#xii2i ^^^o^Ai Ahga 
[^oi«^s i=' s:Il^sf]f^^^x^|^A^ A^g£|^ ^hb|ai^ aiismigi °j ga^Bjo| f-o^Bt^ ^^x^o| o^g^ xiig ^ g£oii a^a^ x^ 

0|7F Si^uf, ^HEIAJ^ #A^ ^o|(jtfl§ 60kg 1^ 15| 300 Ml^l 900mg(^i^^A^) 3 i^^^l 9g(3^^<>l)^^ ^ 

7jo\ tii|stH|^i« 600 1800mg(^i/^A^) ^fe 6 Ml^l I8g(a^¥oi)o^ ^o^sh^ ^do| tJH^^^^Di; 

#DH!^ 600 Lflxl 1800mg(^i^^An 6 i8gO^^0i)o^ ^oi^fe ^c!o| d^^^^^^c^. thS. 5j7|f-0ilf^ 
^o^oi|A^ #Avo| x|Ai# 7ha ^F^l SSol! ^moi ^IS^l Si^^K 

^ ^i-D|o| ^^E|A!, Hj| stiflBi c£- ^^DhEjg °s:^g.o^ ^^^Ml^^i 2Bfe ^AtgEH^ ¥oil> ^ 5icK 

g S^il ^ ^stEl ?a#o| o|S^ S^^e o|£|oi| siA^x-il(oi|: ^m^d^^ ^±L^^±L, elM 

S. #ti|#. SJ/5E^ ^2.|Aj), #&fx-i|(o^|: -yai^K Ha. r^lEi|o^s>4 ^ zi^l ahZLMi^SE-^ ^^^g ^7££^ #a|oillsjj 

#)# If^W::!. a^-il^ aS^1l(oi|: DF^MI^ ^"-^-Dl-ff -^aMlolE. g& fiilolr^^^, maph?!^, mi^^S^^, L.^HS 

7'^s^A|DI|li^5^>^ ^/5E^ #2.|uiyiiisai0)# s#oi-[t|. s^o||ct^^^A^ g^HxiKoii: s^. ^hsi. ^zj>4 g) 

y|# ^1^^ ^^^^-il, t,tD|^il ^'°m\m l^^of^ h^^^f3l§^c^. ^A^g g^^^s >-gqH cc- 

# S S3/^^ Ih^&c^K SESh. o|#^ 7|Eh ^g^h fh^f^ ^icK 

[^^^^ A|g]e ^goiiAi fi-^MxiimAi AtS£|-b aHE|>^ ^ ^^■^•as 5t!^-l' o|S3|-a| a|S3F«cK s^e|a| °j g 

°^&!# ^^^^ 5l!^cHI ^^^^AWZl. 7^^}ol| gxl A^°^o^ d|.^>iO| LD 

50 ^SofojcK n ^nf, 5iHE|Ajs|LD 

50 Si^ 1.5g/kg, LD 

50 Sie 600mg/kgO|ojEiK ?}51. ni|stii|a!o| 5iEoi|Aio| |_q 

50 90mg/kg(^?^^A^)o^ ^^21:^=1 Si^^KS^^- Tang, W. and Eisenbrand. G., Chinese Drugs of Plant Origin, pp. 362-371 . 
Springer Verlag. Berlin. Heidelberg. New York). cchaW. -fe^^l SJiUf^l ^^o{\A^ ^ ^HE|a!. ^\^^^ ©d^JS 1,^ 

#oF-^ #&o| oi.g*j. ofc^oj - ^ 4. sySHEK 



s^^H^ Ih^^h^ t^^#^il# o|:^^^fe2j TjlS^I ^^^oil^miS %^5'^^o|H 3HE|A].ttil^mi^ S 

(57)^9-^ 

SiLO^°J A^^l-sri: :^H5HS^# 3 = E|a|, b|| SEfe ^^^^^^ If^om. Sjgslfe am 
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